Identification and characterization of an amphipathic leucine zipper-like motif in Escherichia coli toxin hemolysin E. Plausible role in the assembly and membrane destabilization.
Hemolysin E (HlyE) is a 34 kDa protein toxin, recently isolated from a pathogenic strain of Escherichia coli, which is believed to exert its toxic activity via formation of pores in the target cell membrane. With the goal of understanding the involvement of different segments of hemolysin E in the membrane interaction and assembly of the toxin, a conserved, amphipathic leucine zipper-like motif has been identified. In order to evaluate the possible structural and functional roles of this segment in HlyE, a 30-residue peptide (H-205) corresponding to the leucine zipper motif (amino acid 205-234) and two mutant peptides of the same size were synthesized and labeled by fluorescent probes at their N termini. The results show that the wild-type H-205 binds to both zwitterionic (PC/Chol) and negatively charged (PC/PG/Chol) phospholipid vesicles and also self-assemble therein. Detailed membrane-binding experiments revealed that this synthetic motif (H-205) formed large aggregates and inserted into the bilayer of only negatively charged lipid vesicles but not of zwitterionic membrane. Although both the mutants bound to zwitterionic and negatively charged lipid vesicles, neither of them inserted into the lipid bilayers nor assembled in any of these lipid vesicles. Furthermore, H-205 adopted a significant helical structure in membrane mimetic environments and induced the permeation of monovalent ions and release of entrapped calcein across the phospholipid vesicles more efficiently than the mutant peptides. The results presented here indicate that this H-205 (amino acid 205-234) segment may be an important structural element in hemolysin E, which could play a significant role in the binding and assembly of the toxin in the target cell membrane and its destabilization.